Scaly rhizome formation in Achimenes cv. Primadonna was investigated under controlled conditions in growth chambers. When plants from seeds were grown at 30-25°C (day/night), scaly rhizome formation was delayed. Plants from cuttings grown at 30-25°C showed a delay in scaly rhizome formation. Also, in plants grown from rhizomes, the number of scaly rhizomes and fresh weight of scaly rhizome were lowest at 30-25°C. These results indicate that high temperature at 30-25°C retards the scaly rhizome formation in Achimenes.
INTRODUCTION
The genus Achimenes belongs to the Gesneriaceae. About 25 species are native to Mexico, Brazil, northern Argentina and Jamaica. Achimenes are herbaceous plants having rhizomes that develop at the base of the shoots and on underground stolons at the end of the growing season.
Deutch (1974) reported that bulblet (= scaly rhizome) formation in Achimenes cuttings was inhibited by long-day treatment such as continuous illumination. However, in other reports, rhizome formation was not significantly affected by daylength or by growing temperature of 17, 21 or 25°C (Vlahos, 1990a, b) . It is uncertain whether higher temperatures affect rhizome formation. Scaly rhizome formation of Achimenes was investigated at various growing temperatures in plants raised from seeds, cuttings or scaly rhizomes.
MATERIALS AND METHODS

Exp. 1. Plants from Seeds
Seeds of 'Primadonna' were sown on 15 April and grown at 30-25°C (day-night). Plants were potted in 12 cm plastic pots containing a commercial potting medium and were subjected to temperatures of 20-15, 25-20 or 30-25°C with 12 hr artificial light (385 µmol/m 2 /s) with fluorescent lamps after they formed 4 leaves. Starting date of scaly rhizome formation was recorded weekly. Plant height and fresh weight and number of scaly rhizomes per plant were taken after the above-ground parts of the plants senesced.
Exp. 2. Plants from Cuttings
Seeds of 'Primadonna' were sown and grown in a greenhouse maintained at 27-21°C. Top cuttings with 4 leaves were taken from plants with 8 leaves. They were placed in water and grown hydroponically in growth chambers maintained at 20-15, 25-20 or 30-25°C with 12 hr artificial light (385 µmol/m 2 /s).
Exp. 3. Plants from Rhizome
Rhizomes of 'Primadonna' were planted on 3 April and immediately moved to each temperature. Other experimental procedure was the same as in Exp. 1.
Exp. 4. Anatomical Observation
Top cuttings with 4 leaves were taken from plants with 6 leaves. They were placed in 12 cm plastic pots in a commercial growth medium and grown in a greenhouse 
RESULTS
Exp. 1. Plants from Seeds
Plants were tallest at 30-25°C and least at 20-15°C (Fig. 1) . Scaly rhizome formation was delayed for 8-10 days at 30-25°C. Converse to plant height, total weight and number of scaly rhizomes per plant were greatest at 20-15°C and least at 30-25°C.
Exp. 2. Plants from Cuttings
Scaly rhizome formation was significantly retarded at 30-25°C (Fig. 2) . Plant height was highest at 25-20°C (Table 1 ). Number and total fresh weight per plant were lowest at 25-20°C.
Exp. 3. Plants from Rhizome
The formation of scaly rhizome started most rapidly at 25-20°C, followed by 30-25°C and 20-15°C (Fig. 3) . The number of scaly rhizomes and fresh weight of scaly rhizome were lowest at 30-25°C.
Exp. 4. Anatomical Observation
After 15 days from cutting, cell division leading to rhizome primordium was observed at vascular bundles in the leaf axils (Fig. 4A) . After 35 days from cutting, primordium of scaly rhizome were observed clearly at leaf axil (Fig. 4B) .
DISCUSSION AND CONCLUSION
Vlahos (1990a, b) and Vlahos et al. (1992) showed that daylength, light quality, irradiance and temperatures influenced growth of tops and flowering in Achimenes, but not scaly rhizome formation. They only reported that higher temperatures (21 or 25°C vs. 17°C) increased the number of leaf whorls and favored flowering, but temperatures did not cause significant difference in dry weight of rhizomes (Vlahos, 1990a) . In scaly rhizome formation, Deutch (1974) reported that long-day treatment such as continuous illumination inhibited rhizome formation and the degree of inhibition depended on rhizome formation in leaf or stem cuttings of Achimenes.
Our results indicate that high temperature at 30-25°C delayed scaly rhizome formation in plants started from any of seeds, cuttings or rhizomes. Therefore, it is clear that high temperature retards scaly rhizome formation in Achimenes. 
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